Melting Transition of Oriented DNA Fibers Submerged in Poly(ethylene glycol) Solutions Studied by Neutron Scattering and Calorimetry.
The influence of molecular confinement on the melting transition of oriented Na-DNA fibers submerged in poly(ethylene glycol) (PEG) solutions has been studied. The PEG solution exerts an osmotic pressure on the fibers which, in turn, is related to the DNA intermolecular distance. Calorimetry measurements show that the melting temperature increases and the width of the transition decreases with decreasing intermolecular distance. Neutron scattering was used to monitor the integrated intensity and width of a Bragg peak from the B-form of DNA as a function of temperature. The data were quantitatively analyzed using the Peyrard-Bishop-Dauxois model. The experiments and analysis showed that long segments of double-stranded DNA persist until the last stages of melting and that there appears to be a substantial increase of the DNA dynamics as the melting temperature of the DNA is approached.